Does global currency volume increase on days when the Federal Open Market Committee (FOMC) meets? To test the hypothesis of excess currency volume on FOMC days, we use a novel data set from the Continuous Linked Settlement (CLS) Bank. The CLS measure captures roughly half of the global trading volume in foreign exchange (FX) markets. We find strong evidence that trading volume increases in the order of 5% across currency areas on FOMC days during 2003 to 2007. This result holds irrespective of the size of price changes in currency markets and FOMC policy shocks. The new evidence of excess FX trading on FOMC days is inconsistent with standard models of the asset market approach with homogenous agents.
Introduction
Does global currency volume increase on days when the Federal Open Market Committee (FOMC) meets? Currency traders and analysts monitor FOMC meetings for information of imminent changes in the federal funds rate target, because interest rates are a fundamental determinant of exchange rates. Ahn and Melvin (2007) , Andersen et al. (2003) , Faust et al. (2005) , and Hausman and Wongswan (2006) show that foreign exchange (FX) quotes respond in a matter of minutes to public information (news) released by the
FOMC.
1 Models of the asset market approach with homogenous beliefs are the standard framework used by financial economists to explain the price response to FOMC news. However, as Lyons (2001) notes, models of the asset market approach and many microstructure models are silent on issues concerning FX turnover.
While there is consensus in the literature about the currency price reaction to FOMC surprises, little is known about the volume response. A 1 Other recent contributions of FX response to FOMC news include Chaboud et al. (2004) , Evans and Lyons (2005) , Fatum and Scholnick (2007) Faust et al. (2006) and Simpson et al. (2003) . See also recent studies by Bernanke and Kuttner (2005) , Ehrmann and Fratzscher (2004) , Gürkaynak et al. (2005) , and Kuttner (2001) that examine the price response of various financial assets to FOMC announcements.
1 similar FX volume reaction as currency prices to unanticipated news can be intuitively explained by abnormal portfolio reshuffling in response to FOMC news. This would mean that the well established return-volume relation defined as in Karpoff (1987) for equity markets holds also for FX markets. On the other hand, the existence of abnormal volumes on FOMC dates controlling for policy surprises or price reactions would be difficult to reconcile with models of economic agents with homogenous beliefs and/or identical interpretations.
The objectives of this paper are twofold. First, we test for abnormal trading in global FX markets on FOMC days. Upon establishing the robustness of the FX volume response to public information released after central bank meetings, a second objective is to determine the strength of FOMC policy surprises as a driver of FX volume. We define the FOMC policy surprise as in Kuttner (2005) , using information from federal funds futures contracts.
The issue of FOMC policy surprise is of importance because Blinder et al. (2007) argue that the objective of central bank communication is either to reduce market noise or to augment market volatility. Hence, focusing on price responses without knowing whether FX volumes rose or fell does not give a complete picture how FX markets respond to central bank communication.
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A difficult hurdle for studies on global FX turnover is measurement. The FX market is borderless, spans different products, and many other market microstructure aspects such as multiple trading platforms and different trading venues (i.e., brokerage or interdealer market). Until now high frequency studies such as Cai et al. (2007) and Chaboud and LeBaron (2001) define FX volume behavior only for specific trading platforms or select markets or as in Melvin and Yin (2003) The paper is organized as follows. Section 1 discusses measurement issues of global FX turnover and presents the CLS data. Section 2 motivates the empirical setup. The same section includes a discussion of the empirical hypotheses, empirical estimation, and hypothesis testing. The empirical evidence for currency volume and FOMC days is presented in section 3. Section 4 offers conclusions.
Data Issues
This section addresses measurement issues of global FX turnover. First, the gains and limits of a settlement-based definition of FX turnover are discussed.
Thereafter, we document the main properties of CLS currency volume. 
Data Properties of CLS Volumes
The empirical sample based on CLS trading volume (unsigned gross flows)
considers the top five most actively traded exchange rates: the U.S. dollar (USD), the euro (EUR), the Japanese yen (JPY), the British pound (GBP), and the Swiss franc (CHF). (2007) study cited differences in the willingness to adopt CLS technology, the number of FX linked products, and the vehicle status of the USD as major reasons for the non-congruous behavior of CLS currency volumes.
The CLS data were filtered in the following manner. To deal with the inherent trends, we follow Chaboud and LeBaron (2001) and create a detrended volume variable for each currency. The variable, N V OL t , is the ratio of today's trading volume to a moving average of the previous 66 daily trading volumes
Next, bank holidays and expiration dates of futures contracts are dropped from the sample to reduce the variance and the effects of potential outliers for the higher moments.
The trend correction in equation (1) does not eliminate daily and weekly effects (i.e., monthly effects were not detected). Following MacDonald and Marsh (1996) in their study on IMM futures volume, we filter the deterministic effects by regressing ln(N V OL t ) = nvol t on daily dummies and six lags:
where Day k is a dummy that captures day-of-the-week effects.
9 Table 1 
Hypothesis Tests and Empirical Setup
The excess volume hypothesis states that FX traders reshuffle their portfolios on FOMC days. Excess trading may stem from either new information released at the time of the FOMC meeting or from a market response to informed traders. Excess trading for five currencies (USD, EUR, JPY, GBP,
and CHF) is first tested with the following equation:
where F OM C t is a dummy (i.e., F OM C t = 1 when the FOMC meets, otherwise F OM C t = 0). The direction criterion of nvol t > 0 and F OM C t > 9 The lag order was checked with statistical tests. and spot market settlement two days later at t + 3. To capture the duration 10 Numerous studies find that FX markets respond before released information. Peiers (1997) and Dominguez (2003) , for example, show that exchange rates respond before central banks intervene in the FX market.
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of excess FX volume, we also consider days further out (i.e., i > 3).
To test whether large FOMC shocks generate greater FX trading, we add 
The measure of (absolute) policy surprise, | (1996) , Kuttner (2001) , Piazzesi and Swanson (2004) , Sack (2002) , and Sack et al. (2004) .
and others have identified a positive correlation between volume and absolute returns for prices of various assets. Higher price volatility is linked with higher turnover activity primarily in the tails of the distribution. To control for absolute returns for the dollar in the volume-FOMC relation, we construct a measure of absolute price returns. This is necessary, because the CLS Bank does not provide an average currency price for settled trades. We build a (daily) trade weighted variable under the assumption that the spot price at noon EST is a valid proxy for settled transactions with CLS Bank.
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We denote the (daily) absolute dollar return as |∆s 
Estimation Results
This section presents evidence of excess FX turnover on 40 scheduled FOMC days for the period 1. 
Global FX Activity and FOMC Meetings
This subsection documents evidence of excess FX activity on FOMC days based on the variable of interest, F OM C t−i for i = {0, 1,· · ·, 5}, in equation A closer look at the strongest volume response to FOMC days reveals that USD volume increases in the order of 5% at t, t−3, and t−4. For each of these dates, FX volume is significant. The strong USD volume response stems from the observation that cross currency activity outside of the dollar is limited and that hedging possibilities are scarce in other currencies. The lagged effect for F OM C t−3 and F OM C t−4 is consistent with international portfolio reshuffling in the cash market after the FOMC concludes its deliberations.
15 All standard errors are corrected using White heteroskedastic-consistent stand errors.
A GARCH setup revealed that our empirical results are not sensitive as to how we model the variance.
For the contemporaneous FOMC effect, it is not possible to identify which FX market is responsible for the (pre announcement) impact. swing between -4% and +5%. In only one instance at t + 5 is the coefficient for F OM C t+5 significant at the 5% level. FX volume increases following the FOMC meeting at t − 3 and t − 4 and then tappers off. During the 10-day period from t − 5 to T − 14, FX volume declines by an accumulated 20%.
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To understand whether the result of excess FX volume on FOMC days holds for other central bank meetings, (1998) that examine the price response of currencies to central bank news.
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We interpret the timing evidence based on dummy variable analysis in Tables   2 and 3 as follows: USD volumes increase strongly after the FOMC concludes its meeting but not for other central bank meetings.
USD Volume and FOMC Actions
The previous subsection treated FOMC days as a deterministic effect irrespective of FOMC actions. In this subsection we present evidence on USD volume and information released after the FOMC meetings. First, we consider whether days when the FOMC changed the federal funds rate target 18 The importance of news from FOMC meetings on FX markets versus news from other central banks has also been examined for money announcements by Ito and Roley (1987) and central bank interventions by Dominguez (2003) . More recent comparative studies on central bank communication by Ehrmann and Fratzscher (2007) and De Haan and Jansen (2004) find that FX markets do not respond equally to central bank news. generated a stronger volume response than on days when the FOMC undertook no change in the target. (5) and (6) in Table 4 
USD Volume and Federal Funds Futures
As a further check of the results in Table 2 and the assumption of homogenous beliefs under the asset price model, we consider whether USD volume responds to policy surprises as defined by equation (4). cations, upholding the earlier volume-FOMC relation for the spot market.
Column (1) presents cross product coefficients from a regression of USD volume on the cross product and five lags with the day of the week dummy and six lags of USD volume. Only the coefficients for F OM C t *| F F t | are shown in Table 5 . The variable, F OM C t−3 *| F F t−3 |, has an extremely large coefficient.
A 1% price change (within a half hour time span) in the federal funds futures contract will increase FX trading by more than 200% for an FOMC day.
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The variable, F OM C t−3 *| F F t−3 |, along with the pre-announcement effect for
Column (2) of Table 5 shows that the coefficient estimates for F OM C t *| (2) shows that these variables are significant.
The significance of the FOMC dummies means that the strict version of the asset market approach to exchange rates with homogenous beliefs is not fully capturing information related to FOMC days.
Columns (3) and (4) show that the significance of F OM C t−3 *| Table 2 .
(1) and (2). However, this is not true for the pre-announcement effect of
It is no longer significant at conventional levels. The p-value for an F-test for the the FOMC dummies shown in column (4) zero cannot be rejected.
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The evidence of the return-volume relation on FOMC days is presented in columns (5) and (6) of Table 5 . The main result is that the volume response to FOMC days holds even when we control for absolute returns. The variable, From the significant F-test for F OM C t−g , it is possible to determine that large FX volume activity at the time of the FOMC meeting is associated with large exchange rate movements in prices.
We interpret the evidence in Tables 2 to 5 Rudebusch, 1995) . Despite working with the largest possible sample, it cannot be excluded that the study's empirical results are subject to a small sample bias.
Conclusions
The paper investigates the dynamics of global FX trading on FOMC days.
Until now the FX response to monetary policy actions has focused on price changes with limited insight into how global currency volume behaves. As noted by Lyons (2001) and Blinder et al. (2007) , understanding the behavior of global currency volume is important for central bank communication.
We use CLS data on FX settlement volume as our measure of global FX turnover that encompasses transactions from spot, forward, and futures markets. We find that there is a significant increase in global turnover two (1) (2) (3) (4) (5)
restrictions in (4) δ h = βg = κ f = 0 δ h = κ f = 0 δ h = βg = 0 δ h = 0 βg = 0 none F OM C t *| Note: Shaded point denotes significance at the 5% level.
